Menstrual hygiene, a very important risk factor for reproductive tract infections, is a vital aspect of health education for adolescent girls. Therefore, educational interventions to increase both awareness and behaviour quality are crucial during adolescence. Main aim of this study is to evaluate the effectiveness of a theory based training on puberty, menstrual physiology and menstrual hygiene for the schoolgirls in Fethiye, Turkey. This quasi-experimental study covered 87 schoolgirls. A training intervention was conducted as 4 sessions of 60 minutes. Data were collected by using a questionnaire including 31 questions. Almost one third of the study group students (30.0%) have experienced the menstruation; the mean menarche age was 12.42±1.027; the majority of students (60.0%) were 12-13 years old; the great majority of their parents had only primary school education (83.9%). It was estimated that the training on adolescence, menstruation and menstrual hygiene was effective in increasing the knowledge as well as in behavioural intention (p<0.05). While 62.1% of girls have become able to ask question with ease, 54.1% of them asked for similar trainings. Theory based specific health trainings including menarche and menstrual subjects during adolescence should be implemented by trained health professionals, especially school nurses, in primary schools.
Introduction and Purpose
Menstruation is known as a bleeding that starts with menarche over a reproductive period together with hormonal changes which continues till menopause, and ejected by shedding of the endometrium periodically (Taşkın 2016) . Almost half of a woman's life time is gone through menstruation process and some problems accompanied by physical, behavioural and emotional changes (Şahintürk and Acaroğlu 2001) . Therefore hygiene-related practices of women during menstruation are of considerable importance, as it has a health impact in terms of increased vulnerability to reproductive tract infections (RTI) (Shanbhag and et al. 2012) . Menstruation and menstrual practices are clouded by taboos and socio-cultural restrictions even today resulting in adolescent girls remaining ignorant of the scientific facts and hygienic health practices necessary for maintaining positive reproductive health (Patrimath and et al. 2017) , (Mandal 2008) , (Fırat and et al. 2009 ). Furthermore, girls in puberty are especially at risk with genitourinary infections due to some reasons such as their anatomical characteristics, beginning of their menstruation and deficiency of knowledge on this topic (Dasgupta and Sarkar 2012) . In addition, incorrect and insufficient applications of menstrual and perineal hygiene encourage the development of these infections (Güler and et al. 2005) . In one of their studies in Turkey, Demirel and Terzioglu 2003 stated that schoolgirls do not see themselves as having adequate information about menstruation.
Adolescence, which is defined by World Health Organization (WHO) as the life period between 10-19 years of age, is a significant and a critical period in a woman's life for being not only a transition phase from girlhood to womanhood but also a development process of proper behavioural patterns which will affect particularly their reproductive health (Turkish Ministry of Health 2001) . Adolescent girls constitute a vulnerable group due to their huge need for factual information on the issues in this period (Taşkın 2016) , (Şahintürk and Acaroğlu 2001) , (Shanbhag and et al. 2012) , (Um and et al. 2010) .
Although adolescence is a healthy period of life, many adolescents are often less informed, less experienced, and less comfortable accessing reproductive health information and services than adults. In many parts of the developing countries, a culture of silence or taboo surrounds the topic of menstruation and related issues; as a result many young girls lack appropriate and sufficient information regarding menstrual hygiene. This may result in incorrect and unhealthy behaviour during their menstrual period. Also, many mothers lack correct information and skills to communicate about menstrual hygiene which they pass on to their children, leading to false attitudes, beliefs and practices in this regard (Um and et al. 2010) , (El-Gilany et al 2005) .
Menstrual hygiene includes some hygienic rules which need to be given attention, as well as some measures which need to be taken in order to be healthy physiologically and psychologically. If these measures are not taken an adolescent may encounter some serious health problems (Pillitteri 2011) , (Güler and et al. 2005) . In order to overcome these problems, it is important for them to gain accurate information and healthy practices for menstruation, to develop desirable behaviours to maintain and support their health, plus health training for correcting mistakes. Particularly, a real achievement can be obtained by turning information about menstrual hygiene into a skill and maturing those skills into practices for young girls (Sadeque 2008) . Otherwise, inadequate and incorrect information will bring about wrong habits and behaviours, which they develop themselves, and will lead to wrong transfer to new generations (Juyal and et al 2012) , (Başer 2000) .
Even though menstrual period is a term requiring special care and hygiene, in some studies in Turkey, Yorulmaz (2000) reported that 26% of women don't take a bath or have a fear of bathing during a menstrual period, and Şahintürk (1999) indicated this proportion is 40.5% among young girls (Mandal 2008) , (Yorulmaz 2000) . Arıkan et al (2004) and Şahintürk and Acaroğlu (2001) noted that the proportion of female students taking bath is 68.8 %, taking shower is 47.3 %, using extra underwear is 28.5%, using hygienic pads is 91.4%, changing menstrual material in 2-3 hours is 29.6%, throwing out menstrual material after wrapping it in its special pack is 71%, washing hands both before touching menstrual material and after touching it in case of changing it is 68.3%, using deodorant is 78.0 % and cleaning genital organ from front to back is 28.5% in menstrual period.
In general, schoolgirls from low-middle-income families often struggle to manage their monthly periods. They are constrained by practical, social, economic and cultural factors. The main problems faced are:
 the expense of commercial sanitary pads;  the lack of water for bathing and washing of menstrual materials;
 dirty latrines -the hygiene hazards and unpleasantness;  the lack of hygienic anal cleansing materials;  unsuitable places to dry menstrual materials;  the lack of access to pain relief (analgesic) drugs;  inadequate waste disposal facilities;  the lack of privacy for changing menstrual materials;  'leakage' from poor-quality protection materials;  the lack of resources for washing such as soap and basins;  limited education about the facts of menstruation;  limited access to counselling and guidance;  fear caused by cultural myths;  embarrassment and low self-esteem; and  the unsupportive attitudes of some men (Sadeque 2008) , (WEDC 2011) , (Hotun and Coşkun 2001) . Attitudes and behaviours concerned with the menstruation process are affected by cultural structure of society positively or negatively (Başer 2000) . All attitudes and behaviours related to menstruation begin to take shape in the early stage of a woman's life. Consequently, preadolescence period is the most convenient time zone in order that young girls have guidance and information on this topic and acquire some healthy and hygienic habits (Turkish Ministry of Health 2001). A woman can obtain a more physiological and psychological health by reducing these difficulties peculiar to menstrual period with good personal hygienic habits that should be started at an early age (Güler and et al. 2005) .
It has usually been stated that training on sexuality and reproductive health has to be started in the family, and maintained by teachers and nurses at schools. In particular, efficiency and effectiveness of the training that would be provided at schools becomes important due to the fact that parents are thought to be insufficient for this topic (Demirel and Terzioglu 2003) . However, this topic is not undertaken at schools satisfactorily as is the case in traditional family structure (Hotun and Coşkun 2001) , (Kaya 2001) , (WEDC 2011) . Young girls need their parents' support to have factual information for their sexuality and reproductive health; and also they need guidance to develop their own ideas, behaviours and practices. Nurses in the health team have a particular role on this subject in particular (Gökyıldız 2002).
Modifying or changing health behaviours, especially hygiene behaviours, requires proper educational interventions due to the fact that a change generally refers to a replacement of healthcompromising behaviours by health-enhancing behaviours. To describe, predict, and explain such processes, theories or models are being developed. Health behavioural change theories are designed to examine a set of psychological constructs that jointly aim at explaining what motivates people to change and how they take preventive action (Read 1997), (Conner and Norman 2005) , (Sniehotta 2009 ). Therefore, understanding the adolescent profile in health education on menstrual hygiene appears to be crucial for success. The theory-based approaches to health behaviour modification, already successfully applied in other fields of medicine, might also be a good alternative to conventional reproductive health promotion in adolescents (Brukiene and Stomatologija 2010). Because, interventions to improve health behaviour can be best designed with an understanding of relevant theories of behaviour change and the ability to use them skilfully. A growing body of evidence suggests that interventions developed with an explicit theoretical foundation or foundations are more effective than those lacking a theoretical base and that some strategies that combine multiple theories and concepts have larger effects (Glanz and Bishop 2010) , (Baban and Cracuin 2007) .
One of the distinct models in health education, The Health Belief Model (HBM), originally devised by Rosenstock (1974) and later further developed by Janz and Becker (1984) , was selected as the theoretical base four study since it focuses on health behaviours and individual's choices, founded on the person's beliefs and attitudes. This includes the individual's unwillingness to believe that they are susceptible to various infections and the choices that people make, based on this perceived susceptibility (Taylor et al. 2006) , (Watkins and Cousins 2010) .
Nurses have major liabilities in determining deficiency of information on time about menstruation, its hygiene and also unhealthy practices in adolescents, and in reducing or preventing probable complications through primary hygienic behaviors (Güler and et al. 2005) . In this context, this study was planned and implemented to provide the young girls with specific health information about puberty, and to encourage them to develop and employ menstrual hygienic behaviours.
Method
This quasi-experimental study was conducted to define the effect of planned health training on students' knowledge and behaviours about puberty, menstrual physiology, and menstrual hygiene.
Our study was carried out in the Primary School of Çamköy Village in Fethiye town of Muğla province, Turkey. The school had total 475 students in 16 classrooms. The sample group of this study covered 96 schoolgirls in 5 th , 6 th , 7 th , and 8 th grades. However, 87 schoolgirls who volunteered to participate constituted the study group.
The official and personal permissions for implementation of the study were obtained from the relevant institutions before the application of the questionnaire and the training.
As the data collection tool, a questionnaire developed by researchers was used. The questionnaire consisted of 31 items of which 4 are to define socio-demographic characteristics of students, 23 are to asses their knowledge about puberty period, menstrual physiology and menstrual hygiene, and 4 to define their opinions for the training. The test to measure the knowledge levels of students consists of three parts. The part with the title 'puberty period' contains 6 items with multiple choices for 13 correct answers. The second part, menstrual physiology, has 9 items with only one correct answer for each. The third part, menstrual hygiene, covers 8 items also with only one correct answer for each. The questionnaire including the knowledge-test was applied as pre-test and pos-test.
The interventional training was performed in 4 sessions of 60 minutes each with groups of a maximum 25 students after the application of the questionnaire including the test, which was used also for educational needs assessment of the study group. After each session, students were given extra time for free questions. One of the researches stayed at school for three days to provide private consultation opportunities for the students As soon as the training activities were completed the questionnaire was answered by the students as the post-test.
The main objective of the health training was to donate the students with factual knowledge to develop healthy behaviours of menstrual hygiene and to increase their knowledge level about puberty. The content of the training was designed on the Health Belief Model. This model considers the belief for the perceived susceptibility, perceived severity, perceived barriers and particularly perceived benefit of the health behaviour, which is well-defined by health information (knowledge). Furthermore, this model (theory) takes the correct knowledge as the essential of the health behaviour as it is in the cognitive consistency (Read 1997), (Taylor et al. 2006) , (Watkins and Cousins 2010) . In order to achieve the above defined main objective of the study, researchers gave information to the students about adolescence and its physiology, bathing techniques during a menstrual period, selecting and cleaning of menstrual material, changing frequency of materials, the way of consuming and preparing menstrual material for reusing and hand cleaning, cleaning procedures of genital organs, choosing and changing underwear, and how to cope with smell. A convenient training environment was established for students in which they could speak freely about their own thoughts, practices and behaviour. During this study, the students' privacy was respected, and they were not judged for their thoughts and any incorrect applications they did before the training. Researchers informed them about the objectives of the training, the process that would be followed and the prospective results, and thus provide their voluntary participations.
For the statistical analysis of data, frequency calculations and the paired t-test were used.
Results
The majority of the students (60.9 %) were between 12 and 13 years old. Almost one thirds of the students (29.9 %, 26 students of 87) stated that they had already experienced the menstruation. Hence, the mean menarche age was estimated as 12.42 ±1.027 years. The lowest participation to our study (17.2%) was in the 8 th class. In terms of the educational background of the students' mothers, majority of them (77.0 %) had only primary school education, and worse a considerable proportion (12.6 %) of them were illiterate. Also, the majority of their fathers (69.0 %) had only primary school education and 4.6% of them were illiterate (Table 1) . The big majority (83.9 %) of the students stated that they were informed about the puberty (Table 2) . Only 16.1% of them expressed their ignorance in terms of this subject. The students pointed out their mothers as their main information source (63.0 %). Mothers are followed by teachers (24.7 %). Fathers are not seen as an information source for girls. Before the interventional health training, the knowledge levels of students were found to be very low by all three subjects handled in this study (Table 3) . Even though the final mean scores of the post test are not as high as expected to be, the rates of positive changes are meaningful for students' improvement in terms of knowledge. While the total improvement rate is 190.0 %, the highest improvement rate is seen in the topic of Menstrual Period (378.0 %). It is followed by Menstrual Hygiene (183.5 %), and lastly by Adolescence (140.3 %). The mean differences of all topics and in total were found to be statistically significant stating that the intervention was effective (p<0.05).
The minimum and maximum knowledge scores given in the questionnaire for all items are between 0.00 -30.00. However, the students could have the mean only 20.70±2.318 that reaches to 71,4 % of the expected maximum score (30.00). This rate rises to 75.9 % in the topic of Adolescence (9.86±3,424 of 13.00), while it decreases to 66.8 % in Menstrual Hygiene (5.35±1.396 of 8.00) and to 61.0 % in Menstrual Period (5.49±2.134 of 9.00). Furthermore, none of the students could give all of the correct answers to the questions under the topic of Menstrual Hygiene (7.00 out of 8.00). These results indicate that the students' knowledge levels increased noticeably, almost three times higher than the initial levels, after the interventional health training activities. Almost two thirds of the students (61%) stated that they had found the time allocation of training as adequate as they expected. However, 10.3 % of the students did not share this opinion. It was identified that 67.8 % of students expressed that they improved their questioning skill and became more efficient to ask questions freely, but 6.9 % of them had still some problems for asking a question during training period. It was also found that 62.1% of students assessed the level of the training as quite appropriate for them. While 54.1% of the students wanted to have further similar trainings, 8% of them did not want it again (Table 4) . 
Discussion
The menarche is always important due to its considerable cultural aspects in addition to its physiological aspect for young girls. Their reactions to menarche are affected by the perception of sexuality of the society in which they live as well. In this study, which was conducted in a group of female students (87) studying in a semi-rural primary school, 26 of the students (29.9 %) had already experienced the menstruation, and the mean menarche age was found as 12.42±1.027. In some studies, It has been reported that mean menarche age varies between 12 and 13.7 years both in Turkey and in other countries (Taşkın 2016), (Gökyıldız 2002) , (Read 1997) , (Cameron and Nagdee 1996) , (El-Gilany and Badawı 2005) , (Demir et all 2000) . The menarche age estimated in this study was assessed as compatible with the information in the current literature.
In our study, almost two thirds of the students pointed to their mothers (63.0 %) as their preliminary information sources for puberty. On the other hand, majority of the mothers have lower education levels such as 77.0 % of them are primary school graduates and 12.5 % of them are illiterate. Therefore, the reliability of the shared information and experience is always problem in terms of both quality and quantity. The results about students' knowledge levels provide a good evidence for this reality. Our pretest results indicate that the students could give 23 0f 30 correct answers with only a mean of 7. 14±2.194. Çam et al (2004) informs that the education of students' parents living rural areas is mostly on primary school level. In State Institute of Statistics data in 2003, it was also reported that illiterate rate was 30.8% for women and 9.0% for men in rural areas (Turkish State Institute of Statistics 2003). Şahintürk and Acaroğlu (1999) noted that 81.7% of the schoolgirl's encountered menarche was informed about it, and they preferred their mothers as a source of information in the ratio of 49.87% and their sisters secondly (Read 1991). However, Bukoviç et al (2000) reported that the majority of adolescents talk about sexuality with their friends. Abioye-Kuteyi (2000) declared that girls' menstrual knowledge was positively associated with parental education. Furthermore, our study has shown the effect of a theory based health training that contained current factual information. Hence, the need for supplementary educational interventions should be considered in schools.
It is more advisable to give information about menstruation before menarche. Belated information may bring about some wrong ideas and negative behaviours of young girls. Doing consultancy for the girls being equipped with right information is easier than correcting the wrong things in their behaviours. The training which started in the family should continue in schools with a planned manner (Öncel and et al 2003) . Therefore, low education levels of the families, and even illiterate parents in this study were considered as a negative factor. In all studies, being in front rank of receiving information from mothers and sisters indicates that menstruation matter is still talked mostly with them in family and this fact is still a taboo in our society. On the other hand, family's being premier information source among others is an important data to show that family relations are positive. However, the students' self-expressions about their improvement of attitude toward asking questions to trainers, namely nurses, freely (67.8 %) can be considered important evidence in ensuring a controlled openness in the frame of menarche. That is to say, correct information for correct practices is needed and sought by students as stated in Health Belief Model. Not having information from reliable sources about sexuality may have given rise to some wrong beliefs among young people (WHO 2001) . Wrong beliefs and poor knowledge level prevent young people to be aware of risks caused by sexual behaviours and health practices. In this study, it was determined that there was statistically considerable difference (p < 0.05) between mean knowledge scores of pre-test and post-test concerning menstruation period, menstrual hygiene and adolescence (puberty). These results show the students' strong belief towards both factual information and professional trainers. Their satisfaction of the realized activity and further demand for the similar trainings support evidently not only their need to be donated with real information for their behaviours related to this topic, and their trust on trainer nurses.
Conclusion
When the definition of World Health Organization (WHO) for the adolescence as a period of young people in between 10-19 years old, it is expected that the trainings received by young girls before the age of 10 about adolescent period, menstruation and menstrual hygiene will contribute the development of positive behaviours and attitudes concerning these periods; and also will prevent some probable negative emotional actions. It is also well known that young girls living in rural areas especially experience the menarche without knowing what it is and they assess this occasion on their own, and also they encounter negative emotional reactions. Our semi-experimental study has underlined the value of training activities on puberty and menarche for not only the students but also their families with the possible implications give below:
 Health training programs including menarche and menstrual hygiene can be planned and implemented at the beginning of the fourth year of primary schools.  The individuals who take place in health training programs in schools (i.e. teaches, nurses, physicians) should receive on-the-job training both on the subject and training methods appropriate for adolescence.  Midwives and nurses working in primary health care should effectively inform families about their children's growth and developmental stages, and continuous training programs should be planned for both children and families to enhance positive behaviours and attitudes.  It is similarly important to make families conscious of this subject. A nurse, who is a professional member of health team, may play an active role in early detecting of unhealthy conditions, in supporting of diagnosis and therapeutic attempts as a trainer, a consultant, an implementing person and a researcher. Therefore, it is advised that there must be a nurse in every school to give information for health training by collaborating with families (Özdemir and Durgun 2000) , (The Sexual and Reproductive Health Summary Report 2006) . School nurses, by training both young girls reaching puberty and their mothers on menstruation period, may contribute to make up for the deficiencies on this case. The absence of nurse in the school, in which this study was fulfilled, was also considered as a negative condition.
